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A Unified Explanation of Electromagnetic Induction and Electromagnetic Resonant Coupling for
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Takehiro Imura®, Toshiyuki Uchida, Yoichi Hori (The University of Tokyo)

Abstract
This paper describes theoretical explanations for the electromagnetic coupling and the electromagnetic induction on wireless
power transfer by experimental analysis and equivalent circuit. Both of the electromagnetic coupling at MHz and electromagnetic

induction at kHz with resonance can transfer power for long air gaps is discussed. Then, we show the relation of coupling

coefficient, air gaps, efficiency and frequencies, and especially the reason of large air gaps.
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Fig.1 Frequency and technology of wireless power transfer
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Fig.2 Analysis model and experimental antenna
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Fig.3 Efficiency vs. frequency at each gaps
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(b) Equivalent circuit of T type
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Fig.13 Equivalent circuit of simple electromagnetic induction
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